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Study of the Relationship of Noise and Compment 

Rel iab i l i ty  

1.1 Objective of study program. 

A component which differs greatly from the  norm 
or the  r e s t  of i t 's  family i n  any paraEeter must 
be considered a r e l i a b i l i t y  risk.  

The above statement is well accepted, since such 
components are  abnormal due t o  an i r regular i ty  
or def ec t . 
The purpose of this  study program I s  t o  determine 
which type or types of noise measurement is  the 
most ef fec t ive  screening too l  f o r  detecting 
defective t rans is tors  and t o  es tabl ish a "cull" 
l i ne  or screening level for  this measurement. 
Data obtained from the  study will be used t o  
determine the relationship between noise and 
component r e l i a b i l i t y  as s ta ted  above, and where 
possible t o  determine the nature of the defects 
in abnornal t rans is tors  . 

2 01 Work Performed . 
Noise screening of the  3000 t rans is tors  was completed. 
The time required f o r  the noise measurements was some- 
what greater than was i n i t i a l l y  planned, since a lOcps 
measurement was added t o  the 1OOcps and lOOOcps measure- 
rcent s. 

The resul t ing data fram the  noise measurements was 
analyzed, 
Vce = 50 Volts, Rg = 1 0 K )  and B (IC = 30 ~1151, Vce = l O V ,  
Rg = 0) were plotted for each box of 100 t rans is tors .  
Since the t rans is tors  were coded by the manufacturer 
with codes Q and N ,  a composite histogram of each code 
type was made. 
thus it was assumed that  the en t i re  3000 t rans is tors  
was a reasonable smple. 

A preliminary cross plot of t es t  A VS. t e s t  B for the 
1Ocps measurements was made. Copies of the available 
data and graphs  were delivered t o  Mr. Stambach a t  NASA 
on June 17. 
for the  500 units t o  be l i f e  tes ted was reviewed. 
M, Townsen, J. Hixson G. Stambach, of NASA; R. Struble 
and A. StansburY of Qf!L were present. 

A correction of the cross plot of t e s t  A VS. t e s t  B was 
made due t o  several p l o t t i n g  errors  in  the preliminary 
cross plot. 

Hi s tog rams  of both tests A (IC = 100 ua, 

No detectable difference was noted,  

At the sane time the select ion approach 

This plot i s  attached, as well as his togram 
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York Performed (Cont Id) 

of t e s t s  A and B. The selection of t he  t rans is tors  
t o  be l i f e  tested was made i n  accordance with the  
following steps: 
I .  Select  a l i  t ransis tors  from "boxes" IU'Lu*U Ll 

the 120 and 130 nanovolt columns of Test B and 
a l l  i n  the 1200 and 1300 nanovolt coLumns of 
Test A. 

2. In a l l  remaining "boxes" se l ec t  three t r ans i s to r s  
plus a weighting quantity. 
i s  determined by dividing the number of tran- 
sistors i n  each "box" by twenty and rounding off  
t o  the nearest multiple of three. 
t rans is tors  i s  then added t o  the i n i t i a l  three 
t o  make up the t o t a l  sample from a Itbox". 

Using a table of random numbers t o  determine the 
f i r s t  t rans is tor  t o  be selected from a "box", 
se lec t  every nth transistor u n t i l  the  sample quan- 
t i t y  i s  complete. 
t rans is tors  in  a ''box" divided by the number t o  
be selected. 

4. Number a l l  t rans is tors  selected in  the following 
sequence: 1 ,  2 3, 1 ,  2 ,  3, 1 ,  2, 3, 4. T r a n -  
s i s t o r s  number4 1 are  i n  the f i r s t  t e s t  group; 
2 in the  second; 3 and 4 i n  the  th i rd .  Thus the  
groups consist of 150, 150, and 200 t ransis tors .  

Mount t ransis tors  of each group on t e s t  boards 
(containing 5 each). Again using random numbers, 
assign board numbers. 

The weighting quantity 

This number of 

3. 

Where n = t o t a l  number of 

5. 

The t rans is tors  of Group 1 were measured f o r  a l l  t e s t  
Parmeters ,  i.e. Icbo, Iebo, hfe ,  noise t e s t s  A and B, 
and base emitter breakdown. Photographs were taken of 
a l l  units showing i r regular  breakdown, 
sampling resulted i n  a reasonable dis t r ibut ion of 
irregular units . 
The l i f e  t e s t  f a c i l i t y  was made ready t o  s t a r t  as 
ear ly  i n  July as possible, 

The random 
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4.1 

Progress of the contract i s  i n  conformance w i t h  the 
schedule. 

The graphical analysis of the noise data of the 3000 
t rans is tors  indicated tha t  there was l i t t l e  difference 
between them and the f i r s t  l o t  of 100 uni ts  obtained 
f o r  manufacturer selection. It i s  interest ing t o  note 
that  t e s t  B had a wider d i s t r ibu t ion  than t e s t  A .  
experience with germanium transistors has shown the 
reverse of this .  A l l  indications are favorable for a 
suc c es s f u l  program. 

Past 
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5.1 A l l  measuremnts and data are  cross-chf2cked t o  insure 
r e l i a b i  I . i ty  . 

6 .l 

7 01 

8.1 Work Schedule f o r  July 

With the progress payments agreed upon, funds a re  
%lly adeny?-+o *-CAW- tz cszplete t h e  task,  

There are no significant changes i n  the Company's 
operating personnel. 

The l i f e  tes t ing  of t he  500 selected transistors 
w i l l  be s ta r ted  during the month i n  staggered 
groups. Analysis of data obtained during the  
l i f e  t e s t  w i l l  be s t a r t ed  as soon as it is 
available. Complete data w i l l  not be avai lable  
un t i l  the f i r s t  week of September. 
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